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Abstract
Bitter gourd or bitter melon (Momordica charantia L.) is an unknown in Poland vegetable of the 
Chinese origin commonly used in Eastern Asia to feed and cure diabetic people. In the years 2012-2013, 
the investigations were carried out on preparing its transplants and growing it in Poland using two 
ways of cultivation: with the supporting sticks or lying directly on the ground. The received transplants 
and then plants were analyzed for their selected morphological characters. The collected fruits were 
analyzed for their ash, dry weight, total protein, fats and carbohydrates, Ca, Mg, K, Na, Fe, Mn, Zn and 
Cu contents. The best transplants were those of 3 leaves, 7 cm high with the biggest leaf’s width over 5 
cm. The growing the species with the sticks lowered their total fruit yield but increased the weight of an 
individual fruit. When planting the transplants before June 1st,  germinating seeds were produced. When 
planting after that time, fruit were set but seeds were not ripened. The fruits from plants grown with the 
sticks had lower dry matter and Mn contents than the ones lying on the ground. The way of cultivation 
of the plants had no effect on all other analyzed chemical elements and characters. 
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INTRODUCTION
A bitter gourd (Momordica charantia L.) is a 
cucurbit vegetable originated from China. It has 
been used widely in the Far East countries, e.g. 
China, Japan and India, for diet of diabetic people 
and for curing people in natural medicine. For 
commercial use, heterosis has been reported for 
the species (Robinson, 1999). Although the species 
had been known and used for years, only recently, it 
was found to have also some other active chemical 
compounds suitable to control and cure many other 
human diseases and malfunctions (Huang et al., 
2008, Neurocar et al., 2010, Tarkang and Ofogba, 
2010, Wang et al., 2011, Zhang et al., 2012). 
Till only a few years ago, bitter gourd had been 
completely unknown in Poland (Hołubowicz and 
Bralewski, 2006). The preliminary research showed 
a possibility to grow it in the field in Poland and get 
its germinating seeds (Hołubowicz et al., 2009). 
Since 2010, the seeds of this vegetable are available 
on the Polish seed market (Anonymous, 2010). 
The objective of this experiment was to look at 
the best way to produce bitter gourd transplants 
and grow it in the field in the climatic conditions 
of Western Poland.
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‘Nana” used for this experiment came from India. 
They were imported to Poland by “W. Legutko” 
– a Polish plant breeding and seed production 
company. 
Two independent experiments were perfor-
med: one with the plants in the field – run in 2012 
- to find out which way of production is better and 
one with the transplants - run in 2013 - to find out 
the optimal size of the transplants.  
Transplants production. Transplants were 
pro duced in the cold greenhouse of the above 
mentioned seed company. The seeds were sown 
into the mixture of compost and peat in the volume 
ratio as 1 to 1. In order to produce transplants, 100 
seeds in 4 replications were sown on May 24th, 
2012. The ready transplants were received on 
20th June, 2012. At that time, no measurements of 
transplants were done.  
Transplants quality. In order to evaluate the 
transplants most convenient size, transplants 
production was repeated in the spring of 2013. 
The seeds were sown on 15th April, 2013 but the 
spring of 2013 was late and May was cold, so 
it took altogether longer to produce them. Just 
before planting the transplants, on 24th June, 2013, 
the transplants field emergences were counted 
and, before planting them on the field, their height, 
number of leaves and the width of the biggest leaf 
were measured.
The fruit production ways. The experiment 
was started on 20th June, 2012 on the field of 
the Marcelin Experimental Station of the Faculty 
of Horticulture and Landscape Architecture in 
Poznań in Western Poland. The field had podzol 
type of soil with heavy sand on the clay. The 
transplants were planted into 4 rows of 20 plants 
each with the spacing 20 cm x 150 cm. They were 
cultivated into 2 ways: 1/ climbing on the wooden 
sticks and strung and 2/ creeping freely on the 
ground. Each combination had 4 replications of 
10 plants. On 15th October, 2012, the fruits were 
collected, counted and weighted. Then samples of 
their flesh were taken and frozen at -10oC. From the 
5 randomized plants, the number of side branches 
and lengths of their 3 longest side branches were measured.       
All the chemical analyses were done in 4 
replications at the laboratory of the Department 
of Human Nutrition and Hygiene of the Poznań 
University of Life Sciences. The dry mass content 
in fruits from plants climbing on the sticks and 
creeping on the ground were 8.77% and 9.37% 
respectively. The frozen fruit were freeze-dried 
using Christ Alpha 1-4 LSC freeze dryer (Christ, 
Germany), than powdered and used for further 
analyses. The proteins were measured using the 
Kjeldahl’s method (Bobrzański, 1956), the lipids – 
by the Soxhlet’s method (Stepnowski et al., 2010), 
dry matter – by the drying method (Kocjan, 2002), 
ash content - by using a muffle oven (Iwińska 
et al., 1964). The macro- and micro-elements 
contents were measured by the atomic absorption 
spectrometry method (Ditrich, 1988, Borkowska-
Burnecka, 2012).
The weather conditions during the experiment 
in the field, i.e. from June till October, 2012, were 
good  for cucurbit vegetables plants and transplants 
production, including bitter gourd. The average 
monthly  air temperature was in June 5oC higher 
than the average value of the same parameter in 
the years 2000-2010, but 5oC lower than average 
for August. The monthly sums of precipitation in 
all of the months of the experiment were lower 
than the average values for the same periods in 
the years 2000-2010. The biggest difference was 
recorded for August, 2012,  which for it was less 
than half of the average value. 
Statistical analysis of the results. The variance 
for all the received results was calculated. The 
smallest significant differences were calculated 
based on the Duncan’s test for α - 0.05 and marked 
with different letters.      
RESULTS AND DISCUSSION
The received results proved that in the 
conditions of Poland, in the cold greenhouse, 
it was possible to produce transplants of bitter 
gourd. The seeds of the bitter gourd emerged in 
the greenhouse in 2012 and 2013 in 50% and 
30%, respectively (Tab. 1). The best transplants 
were those of 3 leaves, 7 cm high with the biggest 
leaf’s width over 5 cm (Tab. 1). This results, when 
taking under consideration the origin of the species 
from Far East countries (Wang et al., 2009), could 
be considered as acceptable for the seed amateur 
market. Also the parameters of the transplants met 
the size of typical cucurbit transplants available on 
the Polish market (Rekowska, 2007). The crucial 
here was the time of transplants planting in the 
field. Just after the spring frost is a main danger, i.e. 
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Seeds. The bitter gourd seeds of the cultivar 
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after May 20th. If they were planted on June 20th,  as 
it was in 2012, they gave fruits but the seeds were 
not ripened. From the unpublished observations 
in the 2 previous years: 2010-2011, it was learnt 
that if planting of the transplants takes place 
before June 1st, the germinating seeds in fruits were 
produced. Due to the climatic conditions in Poland, 
i.e. relatively short vegetation period without frosts, 
when growing bitter gourd in the field, only early 
cultivars can be used for seed production.    
The carried out in the field experiment proved 
that it is better to grow bitter gourd in the field 
using sticks than letting the plants to be grown 
freely on the ground. Although the number of 
fruits per one plant was smaller, still the produced 
fruits were bigger (tab. 2) and more ripened. The 
way of cultivation had no effect on the mean length 
of side branches. The plants climbing on the sticks 
and strung had higher number of side branches 
than the ones creeping on the ground (tab.2). The 
method of growing bitter gourd in China is most 
commonly with the sticks. However, it is so not 
because of the yield or fruit ripening, but mostly 
due to saving the space on the field or parallel 
growing another vegetable species as the second 
crop on the same field (Zhen, 2001,Wang, 2009).   
The fruit from plants grown with the sticks 
had lower dry matter than the ones lying on the 
ground (Tab. 3) and also the Mn content was lower 
in the fruits grown with the sticks than in the ones 
lying on the ground (Tab. 4). The way of cultivation 
of the plants had no effect on all other analyzed chemical elements and characters. 
Today, in the world, the bitter gourd is well 
known and recognized, not only as a vegetable 
species to feed people, but also as a source of 
precious chemical compounds with a potential 
to be used for pharmacy to cure people (Sharma 
et al., 2010, Malik et al., 2011)). Moreover, there 
is still research going on its new, yet unknown, bioactive chemical compounds present in its seeds 
(Wei, Luo, 2010, Huang et al., 2011, Krishna et al., 
2011) as well as in leaves.
It was found that they have the potential to 
slow down the human cancer cell lines development 
(Zhang et al., 2012, Kwatra et al. 2013). Also it has been reported that these bioactive compounds  can 
control some fast developing insects, against which 
insecticide control is less effective, e.g. diamondback 
moth (Plutella  xylostella, Ling et al., 2008). 
The carried out experiment proved that in the Polish climatic conditions, there can be produced 
bitter gourd fruits and in some years also seeds. 
The research on this topic will be continued. 
CONCLUSIONSIn Western Poland, the climatic conditions 
allow to grow bitter gourd fruits in the field. 
The best transplants were those of 3 leaves, 7 
cm high with the biggest leaf’s width over 5 cm. 
The growing the species with the sticks 
lowered their total fruit yield but increased the 
weight of an individual fruit. When planting the 
transplants before 1st June, the germinating seeds 
were produced. When planting after that time, 
fruit were set but seeds were not ripened. 
FOHS et al
Tab. 1 Field emergences and some morphological characters of bitter gourd transplants
Character Emergences (%)
Number of leaves The plant’s height(cm) The width of the biggest leaf (cm)
Value 30 6 7 5.3
Tab. 2 Effect of the cultivation way on selected quality characters of bitter gourd plant and fruit
Plants Number of fruits per plant Mean length of side branches (cm) Number of side branches Fruit weight (g)
Climbing on the sticks 4.1 a* 152 a 11.5 a 143.5 a
Creeping on the ground 7.1 b 229 a 7.9 b 137.1 b
* means followed by the same letter for a given character are not significantly different according to the Duncan’s 
test for α - 0.05
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The fruits from plants lying on the ground had 
higher dry matter content than the ones growing 
with the sticks, and also the Mn content was higher 
in the fruits lying on the ground than in the ones 
grown with the sticks. The way of cultivation of the 
plants had no effect on all other analyzed chemical elements and characters. 
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